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(54) NONAQUEOUS ELECTROLYTE SECONDARY BATTERY 

(57)Abstract: 

PURPOSE: To increase discharging voltage to improve discharging capacity and a 
charging/discharging cycle performance by using an oxide, containing metal orsemimetal in 
IV-B and V-B groups of a periodic table and fluorine and capable of inserting and releasing 
lithium, for negative electrode active material. 

CONSTITUTION: SnF0.2O2.8, obtained by uniformly mixing SnO and SnF2 to have a mol 
ratio of 9:1 to be sintered at 950°C in argon gas and then cooled to room temperature, is 
powdered to be adopted as negative electrode active material. Positive electrode active 
material is compounded by mixing and baking lithium and transition metal compounds. 
Negative and positive electrodes use negative electrode active material and polyvinydene 
fluoride as a binding agent and positive electrode active material and tetrafluoroethylene as a 
binding agent in a ratio of 82 active material: 6 binding agents in wt.% respectively. Scalelike 
graphite and acetylene black of 8 and 4wt.% respectively are added as a conductive agent to 
each active material and binding agent in both negative and positive electrodes to be 
compression-molded to be adopted as a pellet, and an electrolyte as a separator is 
impregnated into a nonwoven fabric to be used. Consequently, a lithium ion secondary battery 
having high discharging voltage and large discharging capacity, and excellent in 
charging/discharging cycle performance can be manufactured. 
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»*•*©«■] 

[ir*ai] iews**. a®»&r, m-^L-m. 

IS****, «JWMtIV-B. V-B*©l«K-h©$ 

M&B2] tifeWSftRtf. Ge. So. Pb, S 

b. Bi, S l*»6jittnsiaa±07C*i7y3fifc 

££ir 'J ?^A©jf a, «tiOTtBfc«{b«T**£fc 

[11*3(3] fgfiffiffi&Ra*. Sn, S 1 

n. 

im$V%5] ttft&ft4ftK©flHK#-?»*. 'J^?A 

Sff AT4M©S n £7 y*S±#iT*Wfc*©4>fc 
<fcfclfM», a-PbO«itSnO, Jl^MfiBSn 

o 2 T»*;:<k*fta£Tsw*m~4©v»-rn*»i 
«Kra©#*«flm=*wik. 

^*-c*4 c <t *»«fr«ii«a 1 ~ 5 ©vs-rn* 1 

*SMhKfc#*ft*HW»«IV-B, V-Bi©li 

x&tt** ^ t^mtrsw*Ji i ~ 6 wrnfr 1 

aKGtt©#*«jim=**Mi. 

[M*g8] 8Afc?£&R©'>fc< ifclSte. Sn 
. S i F, O, (0. 2<x£l, 0<yS2, 2. 2 
<z£3) TiR3ttSttAttfel<l;t?MM©tt6ftft: 
«JT*S d tfciitf SWjfcSI 1 tCBft©#*«ft*= 

icKir»[#©i gato o. o4A0u©«K&arr# 

® t-rzm&m i ~ 8 ©wrna» 1 aiciH«©#*n« 
[^©ifcfflfcisw] 

[0 0 0 1] 
[0 0 0 2] 
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[£*©&*&] 3 V»©Sff S^#*S^H-ifc«?ifi 

M*U^»>A**» IEffiffl«tlR<J:LTCo, Mn, N 

•t?*5. LfrU ftSfc'J^^A^SI^'J^A-g-^S: 
m US iSfcttS* 'J ^ A&K#8f8#©5r> H 7-T 

#1, £©***»»*, ^naftMHMfetfeoo-e. 

»tt**:)«Jttt»/hS MIS 0 ©3fe8cS£Srt< 

s©=#c«6*g«M-«fc»ictt, j:DM©*€r<.fc 

D ®m&©ft ffiffi^S t <k D it5«ft©IEffi«&R t 
*&fctt5S»W*!EnS. U^A&JI^'J^A 

^ ^tfcttiitXIWttfiWI-O'J^ASKK'lkffl-rs 
fl«S«K*Rtl/T, T i Si > L IT 1 Si C*B 
*RrW$g3, 9 8 3, 4 7 6) , ;i^;H8j§©S#&JS& 
flS*. WOi (3ieB4>flFlB4, 19 8, 4 7 

6) , Li. Fe (Fei ) O* &£©;*£*;Wfc:-&tt 
(^BIBa 58-220, 362). «*Mb*ttfc:*J*3 
n&Fe 2 Os ©U (#H1$if$g4, 4 6 

4, 4 4 7) . Fez Os <DV?OMt-&®) (ftH¥3 
- 1 1 2, 0 7 0). Nbi Os 2-5 9, 

4 1 2. W2-8 2 4, 4 7) , FeO, 

50 Fe: Os, Fes O* . Kfcn/WK CoO, Co 

2 O s , Coj 0< mmW-3-2 9 1, 8 6 2) 
enTViS. L-*»U Ctt£©{fc£WiV>"fnfc€ffi?!i< 

+»«<fcv»&j&fc. 3 - 4 vtt©r*«ft©ftfftm 

[0 0 0 3] Snd •*>Snfl;-&i»*y3 1 2A* 

m©igtlRtl/TfflVi-5«ajtLT. n^€ffiiEffifiWS 
©L i1.03Coo.95 Sno.o^Oz (EP 8 6- 1 0 6, 

3 0 1) . r^S}fliESiffi«S©Vj Os (CSnOz © 

mu mm^2 - 1 5 8, 0 5 6) . =*«tt!MH5<Mi 

40 SOa-Fej Os CSnOi ©^1D (SnOi ©iff* 
t^iDlBHO. 5~10tW) (#18836 2-2 1 
9, 4 6 5) . -#C@«lIEffilS!8!fS©Sn0 2 (£SMb 
^*«tOJXjl«Jffift^ 4 6# 7^ 4 0 7^-^ 
1 9 78$) *i»JSnTV5S. xWi/hn^ns 
XA©»»Ttt. SnO* 1fiLl<i*>**imb\zm\ 

VD-If-f- 140i 5^ L8 1 1993 
m , InO: JCS^JP^SnSrH-^L-fe^-C^A 
(I TO) *<L l-f^^^rattKftA-CtfSCi (V 

50 UyF X^-h 2 8-3 0# 173 
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3^—^ 1 9 8 8*FJ8fr) **»&nT^S. L*>U « 

0/iA/cm2 ^»Wi$ntl^o 
[0 0 0 4] SnJEWOI V-B**J;rXV-BUl©7C 

ffiffi^lSOVz 0 6 KGeO* cogsfln («rW¥2-15 
8, 0 5 6) , -*«»OiEaiS«Hi:LT, GeO, 
Ge0 2 <7)&ffl (#1085 5-9 6, 5 6 7) *tjjj6*l 

TfflVi*W4, -?MI«OiE«S*RtbT» PbO* 
CDffiffl (x=l. 4-1. 8) <$Sttff 7 8-6, 

271), -&mm<oiEM%®ntbT, Pba pb 

0 2 , Pb 2 Os , Pbs 0< <Dm% (YfU7M 
$rSXMJ-7>l 4 VAVv97, 2 5^ 2f 2 

0 1 9 9 0^) *tJB6nT^5. Sb 

-*«»©iE«B*Mifci/T, shmimvmm mm 

¥t» 2, 5 1 6, 7 0 3) WMSnwS. 

-*«»©iE4iB4Mtfci,T* Bh o 3 mm 

PS5 2 - 1 2, 4 2 5) , -&«»0iE«S4MlfcL 
T, B i tFbCDm&mit® 9- 1 5 1, 7 

6 1) jwnsnx^s. ±mhtzznt><D$nL*<Dm 

[0 0 0 5] Sfc, »«ffi©iE«S«WtUTtt, L i 

Mm 04 , Li 2 MnOj , MnOa ^LiMn 2 O 
4 O&SWUm* Mn0 2 LLI2 MnOs ©H^Kft 
4tK LiCoOz , LiCoo.s Nio.s 0 2 , LiN 

1 0 2 , V 2 Os , *ft®V 2 Os , V 6 O13, L i V 

3 Oa , V0 2 (B) , T Hfr&ftCDT i Sa , Moft 
-&tr©MoS 2 . MoOs , L iMo2 O* fc&WUS 

i S 2 £L 1 T i S2 (*Bftff?S9 8 3, 4 7 6), 
flS¥Mfc£j«Sft&L io.i V 2 Ob tLiMni-. M 
e, O z (0. Ks<l Me=l^S &W086 
3 - 2 1 0, 0 2 8), HLio.i V 2 Os tLiCo 
i- 8 Fe. 0 2 (s = 0. 05-0. 3 H63-21 
1, 5 6 4), HLlo.iVi Os tLICoi., N i 
• Os (s=0. 5-0. 9 &KW1 -2 9 4, 36 
4) > V 2 O b tNbi Os fc'J^A&JB (4$BI¥2 
- 8 2 4 4 7) , V 2 Os i S 2 <fc«aMMS«fc<& 



(3) #58 5 F7-24 9 4 0 9 

4 

^nfcLh Fe 2 Os (Xattft£4, 4 6 4, 4 

47, y^-^ yw- y—>X 8# 2 

8 9H 1 9 8 2^), lEffiffi^SICL INI. Co 
i-z 02 (0^x<l »IB^1 - 1 2 0, 7 6 5 W 

ft^«tB«S*nT^*. ) , L i C0O2 **WiL 
iMn 2 04 *LTft«S««fc«ft*, FeO, Fe 
2 O3 , Fe 3 0< , Kfb3/WK CoO, C02 O 
sfcSWiCos O4 (#g|¥3-2 9 1, 8 6 2) & 

[0 0 0 6] 

[0 0 0 7] 

V-B, V-B«KDiaa±©*Rft*^tt¥4»t7 
y*tmu U^ACOjfA, ttUj^g&M&Ml 

[0008] #58BJiTm5, v-B^^r;/ 

SfcfiV-BKO&Jl^^JBfcli, Ge, Sn, S 
i, Pb, Sb, B i <DZt~?$)Z>o *3MUfc43^T 

* ft t 1 7 ? * ft ^rr * KftWftasttK t u 

«^»ft«©«a^ft*»»«ttft3ifl:u» mz#&m 
«ao«ft*t*^Ttt*o#«llttft*6k:±^-B» 

[0 0 0 9] *»WTB5ftSHS«JtOWK#fcr)^T 

m%®m<Dm?i\*. a-Pboiasnow;i/ 

[0 0 10] *KWC*3ft«SftK**^tt*©HfB 

#©ft#|f!|l4, GeFo.2 O0.9 , GeFo.2 O1.9 , 
SnFo.2 Oo.s , SnFo.2 O1.9 , SnSiFo.4 
O2.8 , PbFo.4 Oi.s , PbFo.2 O1.9 , Pb 2 
50 Fo. 2 0 2 .s , Pba Fo.40s.8 , Sb 2 Fo. 2 O 
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2.1 , S b2 F0.2 O3.11 , Sb2 F0.2 0<.» , Bl 

2 F0.4 O3.8 , Bi2 Fo.< O3.8 , Bi2 F0.2 O 

SnO, SnOi . GeO, GeOi , *«fc^S n S 1 

03 <D>f)V-'7-?$>K). »K7y***frr*SnS 1 
Os *i#$bK ftfc#*U>©f4» 7y**"&Wl/. 
PSHSIiiSr^oS nO, SnO: , GeO, Ge 
G-2 , *3«ktfSnS i0 3 T?**. *ftH0>Attif4M 
*®7y*^**l4lf*Ktt. flHMt>f>©¥&llfcS 
^tt&R7CsR©l8*fc:*f b. 1 0 ^EJI/X£t± 1 0 0 W 
%JKTTa&-2>. 2 0t;W^15 O^frX&CF-? 

ff*Lt»*-&ilfl:«©«WttSn« S i F f O, (0. 

2<x£l, 0<y^2, 2. 2<z^3) 22 

-p*S22i#,tr>jf3;bn. 

[0 0 11] *£H0&«SMffiK#C&B7C* J WI: 

»£©SS4, &5fcJ:tfSfl6E»j©7n3ffT3§I I I -A 
tt»6»I I-B&ICJSTStcS) *ffl8W*8UV- 
BK©7C*, 7** 'J**. (EJ8»£©I-A> %\ I 
-AOjcSSD -$>P, CI, Br, I 22 
#5. **S*fcbT#*b<W!n3n*t>©ttfc4:*. 
fi, Mg, In, Zn, AK Fe, Mo, Ti, N 
b, Coftt'T*5. 

[0 0 1 2] AW5ttft<!>nBtt**®]im06rtgK 

MbTiE^S. 9flB«tf<ffl££tr8£, SnKfltbT 
lifcti(JSn0 2 . SnOjJtfflV^ns. Sn0 2 © 
Snft^ft, 0JA«, gflsgrm Jlfljjgr 

'J. rtKfc'J^A, *KflS7-HJ9A. *K 

*»fc7>*:i£A£tt2©**«i:fci^bT;MMl: 

+»SW4, t*^&V^XtT2 50~2000'C 
KT, MOTS. *&i;^ftft&=fro*£tt&U * 

jtsss^ wmmz & sajjg-e o . o 1 u m~ 1 w mm* 

Jf*l/K t<IC0. 0 2«m~0. 2wmjjtfip*l/ 
V>. =£81?© ¥£1M XT14, 0 . 1 ~ 6 0 (i mtft* 
flftfc. SnOO^rtTtt. Aft 
SB-®, SfJS^-JI. «*g^©*ft|ft&;MM:7;i' 
*'J, ftMb'J?*/*. zKKfttJ-h'J^A, * 

■<t*y$A. *»ft*;i^M7A. 7kmty{f*i'0 

A. #Bfc7>^=*A£2©**KfcftiI£U 

Sfc. *K»-»ft»*a«4>&:t»;!f**-r, 2 5 

0-100 CCICTft^-TS. ftof^fift-YXIJ 
0. l~6 0(im««SU). 7y*JgipftbTtt. 7 



(4) &W¥7-249409 
yfcffi. 7yftT^>"5A. 7<yfl:7;l/3r:>5A. 7 

[0 0 13] *£H©ft*£#&r«ftttft«JMMM' 

tt±E©tl«ft»&7y*fl:a«s»GU fiJWbb 
< »«:»tt«rx+rK«n?*iwM"* 22 tiz^xstftz 
n*. ft&tt©¥*M**ftrr«*6r& flttt&tt. 7 

i0 £i:;U£, 7y*££tfSnS 1 Os ®-&J6£T«, Sn 
O, SnF 2 , SIO2 ©3 bT*gtt#X* 
-?«i«S-r5. fli^fi«fi2 0 0~1 2 0 0'C-C , *D. Sf 
0 0-1 1 0 01CT&S. #H5S Ctf9X 

&»sfT5. &?&©»«« 1. s'c/^eioo'c/ 

$W»*b<. 5lC/»*>6 2 0t/»«W*LV». ft 
SiS*«iMM|E©£j«tt. (*tt 
ft) ©Mi^SiliTff^^tfcT^S. H©»&. fctA. 
«. «MB*ai V-ASlt I V-B«ffl3c*©lt©Ktt 
a? "bL<l47^*Utt*»«*7y*-fsi->©#ttT"C+ 
»U 7<y£©^WT*«£*BSfc«I^K«&£tfb 

±^© H & K ft S o T^^cS t> b < B Atttt lC<k-3T-D 

[0 0 14] *5SWTfflV^ftSS#JHB, *©tMM* 
K »J ?9 A Zfo^mzftX? « 22 1 It J: 0#S 22 

*«. y?9AAM. y^A^^^y 

^9AJ&:iftSlSa*6*tt^t*Mfc*Wfcy?9A* 
#A-T5Ca:*W*b^. 21©+, ttKflr?ft«aftft 
30 K«ftfc*»K 'J A£jf A-T-5 !2 t*t»fc#*b 

v». «afl:*wty3 i 9A-f*>ft#x-r**tfstb 

mmmmfrv^t) , Mffiffi#)StbT. y^A* 

M. y 6 &*«fl*3C* 

(W^.«PBJ*^ (ttfli) SfctttfBB* (WHO ) SftS 
-rS22t(CJ:D#-5^i*t-C$S„ *&. gijOjUlUBtt 
fltbT, iEffiffi^StbTU^^A^Wii^MKfl: 
«. AffiSftHtbT, ftffiffi^S^Kft, y^7A« 

40 £it\mm% mm ) *3Mi-r«ctfcj:D 
[0015] y^A£s»te¥WKitA-rs«-&, n 

■#©»ft*lgi!lfcD0. 0 4A~1 A©®S&£«ST 
JltjWBFSbK 2inj:Dffi^*Jt"ey^A*JfAb 
i5tr*t. *<^l?22tiC. TO»tt©tfVWb£IH£ 

arjr^-&tt*m^ttft. 22©s»tt!»c®i-y-'fi' 
;u©?0S3, »cjgi-y-'f^;p© J gMi*ft©tti;j&^6tt 

3 0%Kl^C*ViT, StutWSL^ L 
i-Al (8 0-2 0fifi%) \Zttls1fi0. 6VWTK2 
50 ittSS-e-€-©««f£H±S«tb«!»t5 22t*q3 : *bH. ■£ 
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m&QWmftMl gSfcO 0. 0 6A~0. 8AOtI 

[0 0 16] JUTCWUf^AOifAStt, fcfcHfca 
ttfcV»0*. fllAtfL i - A 1 (80-2 OfifiaO (CM 
U 0. 0 5 VtCfcSSSTjfATSJItatjfSb^. 3 

e>ic, o. i vsT#A-r5rt*w*b<. 

0. 1 5 VS-CjfA-rs^t^ffFSl/^. Cffltt©, 
'J^AJPA©13ft«3~l OSfiC&o-CfcD. £© 

^(DSMlC«^fcffifflgJt$tC. 0. 5~2fg 

;:©S*fc*3v>&ttfl»fc»K:. 0. 5~2fg©fllft 

[0 0 17] *£91®ftW5tt*&ttB*&l/Tffl»& 

nj?tf^*|fAUTfc-Ml-Wx©** (U^tf 

*tttt. (1) a»SItt?KflKWRK:J:«&Ji®*fItJ 

(t<fc, 5*>H9-f h©*fflj) (2) & 

SaoWSCt, $&, (3) SnOTIt U?£A 
»Afc*rr*ttlfl©»ifett» 1 ^ftT&ofc©T, *M 

«. S&fc. U?£A#A#88©ffi«jHt:OV>TL 1 - 
NMRtH£l/fcll*'b. 'J^^AfcflHfcH+O^Wt 

ffl£&©3iJ*!M&:H;:££jj*lx£. f£oT, *%^©ft 

[0 0 18] *ff>P!0ft«Rflft»#ttBg?fc«i:& 
*»J:Dff*LV»«t, -€-©WK#tt> *SilttT 
Tfe«k<, MKftPIIM&«J*?Tl>««6-C'b. 'J 

[0 0 19] **Wfcff*T«^*Ilt*tT#*A«f 
•Htl/Tti. U^A&S, 'J?9A64 (A 1 , A 
1-Mn) . Al-Mg, Al-Sn, Al-In, A 
1 -Cdfc^U^A^^S&tt'J^A&JBSK 

«-«ffl-r**»«lK*ltfl:-&*««*Jf6n*. ±!E'J 

?£A&Ja*U^A£&©0M!BMra. y9">A*« 
m^T^AS-arSfc*©*)©-?*?), «?&KJ££:LT. 
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[0 0 2 0] **H©:3fc«»fc*N>TH:. ffi«S*K 

1 1 t«*» t>©£^*T#a© t> © z&mt * 

Ct«»Tr*«38«. flHr>«©fcff*U>t>©tt, 'J^tfA 

£*a»a*«fli*&"e*D. f fflift^L 1 x mo 

■ C;tM = Co, Mn. Nl, V, Fe*61tfn 

54>&< tfeiastttra^R) , x=o. 3~i. 
2, z = i. 4~3) ■r^sn5'ft'&«»-c»«j:t*«if 

>©«fc»**#fc*-*Ji*w»i6©iHW'Tr*«. ;r© 

fiMMtii. «Al«^UTlflGil±<DS»^ffC>L<aA 

tAiiT 1 , Ge, Zr, Snftt'TW, Hi2L.fcv 
>»>«flS»0*fSUV»«fcLT«. #BB¥5-2 0 1 

jfiS^Liz Mn4 0» , LIj Mm On, Li< 

a? WaUIW¥4-2 4 0 1 1 7lZ&ffi2n2>£o&L i O 
, (MnO* ) (y>5) -r«Sn*llit*IBSdtr# 

[0 0 2 1] iE*flHMtl& U^Afc^tttWIAM 

*©-»*»#*. *ilT*fiflE-eafttfJ:<. 0tJ*_tf3 
50-150 OtWiK, !^tC6 0 0~1 000t 

©Ma*»*V»*fX* <«*.«. tt3 0%Sl±) , ftffifg 
IMTttffi«***^tt«*©lia!^&W;tfX <«*. 

«. modern **^ii*»ttjtfx 7 

[0 0 2 2] *58M©-*«»-CfflVi«iEffi}g<»H©¥ 
SttTlMXtt. 0. l-50MmWff*l/<, t<K 
1~9. SjtmiWSLV*. JffiS^IBtflMXfc-rSfc 

4» ;k iss#-;>3;k JSiagtsgai^xy h5;^ffls&t* 
i'ffl^ens. jESSttK®»tt«. v^kso. is 

V D >£U 2 . 55?P >aT©-^ja^«-& UT^ 
*¥^l&gl 5^n>^±9. 5 5^n>^T©-^«£ 

^figO. 15?D>£t±2. 5 5i7D>filT©-^*it 
^m^LT^-5¥^S£S3. 5 5^n>«±9. 5 5 

^ □ >«T©-#e?&-fr#a>s&s H t*W * UV^. 

l 5 £ a >£Ui l 5 5 2 a >«TT?*5 z. t.fflf 
50 *b<. 3Efc**lx<f44#SB!©8 5 5Kfill±T?*D. K 
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aafcAonasftfeM-r**. iEffi?s«5®©SF*u> 

Jt*®St«0. lm ! /g«fc!9*#< 5m ! /g^T? 
&D. iCffSKttO. lm 2 /g,tO^€<3m ! 

[0023] mffi-&aifcte, mnm^femm*?*?- 
*£*wn*6z «^sn&« 

fttf«-e"bj:t>. 9ft. ***n«a mvtmm, kh-«i» 

tt. ±tt*lft&£) , Al«». 7 

61 (S3. -<>^;k 7JP3X9A. ». 

Itf&t7^UX7"7s/*©#ffl*<i<{Cff£U>. * 

©$§»*«. 4»t:iRftanav»a«» l^soiixw 

$L<, !|*tC2~3 0aS^*W*LV>. #-#>*>H 
JBTH, 2~1 5gS36**ftfc#*L-V>. SnO 

to o 2 4] nviico. s*. ta,&a,, #u 
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